Before telework can be accepted as a potential benefit to the sustainable consumption of distance, the environmental consequences of changes in working practices must be understood. Researching an organisation with a telework culture, this paper investigated the environmental impacts of individuals working from home. Teleworkers reported no increase in water and other goods consumption, and no additional travel needs. However, they felt they increased their domestic food and energy consumption, and produced more waste working from home.
Introduction
The information communication technologies revolution of the last few decades has brought with it requirements for a new type of work, one that depends more on intellectual processing of information than on the physical labour of the past. People who perform and engage in this type of labour are frequently described as 'knowledge workers' (Drucker, 2000; Kling & Scacchi, 1982) . Knowledge workers generally do not require access to industrial equipment or raw materials to carry out their tasks, but they do need access to the continuous flow of data to create information. Once they have access to data, and the necessary technology infrastructure and competencies, they may not be required to be present at any given physical worksite or location to accomplish their tasks. Telework occurs when information communication technologies are applied to enable work be performed at a distance from the location where the results are needed, or where that work would traditionally have been accomplished in the past.
The practice of telework has been highlighted as a cure for a variety of organisational and social problems in much of the recent research literature. It has been suggested as a strategy to help organisations reduce their infrastructural and on-going utilities costs (Egan, 1997; Van Horn & Storen, 2000) , respond to employees' need for a more enhanced work-life balance (Hilbrecht, Shaw, Johnson, & Andrey, 2008; Shamir & Salomon, 1985) , and as a way of promoting better social inclusion for people with disabilities, or who have been previously excluded from the traditional workplace for a variety of reasons such as locality, social class, or educational status (Anderson, Bricout, & West, 2001; Hesse, 1995; Kenyon, Lyons, & Rafferty, 2002) . Telework has also been suggested as a means of reducing air and noise pollution, and traffic congestion in and around urban areas (Dwelly & Lake, 2008; Irwin, 2004) . However, information communication technologies utilised for telework do not in themselves lead to overall travel suppression (Mokhtarian, 1990 (Mokhtarian, , 1991 (Mokhtarian, , 2002 and there are additional environmental consequences arising from the need to change or update technological equipment, infrastructure, living space, and other such lifestyle transformations (Arnfalk, 2002) . It is claimed that telework and other forms of distributed work collaboration are on the increase (Andriessen & Vartiainen, 2006; Brodt & Verburg, 2007) and efforts to limit climate change may accelerate this trend towards more flexible distributed organisations in the future (WWF, 2009 ). Yet, it is clear telework has failed to live up to its initial promise and early predictions (see Huws, 1991 , for an overview of early telework forecasts) and although statistics suggest telework has increased, "the reality remains far removed from the early forecasts in the late 1970s and early 1980s" (Pyöriä, 2011, p. 2) and the actual global extent of telework may be much smaller than often imagined (White et al., 2010) .
Sociology is often criticised for not discussing technology in a manner that has influence over its direction and development, and this work serves as a call for the discipline to become more involved at all stages of technology development, implementation, and adoption. Society is vulnerable to what Winner (1997) described as "technological somnambulism" (p. 57), which is our semi-conscious, sleepwalking attitude towards technology. He believed we often release technology into society and quickly abdicate responsibility toward it, and maintained we should manage and debate the terms of our relationships with technologies long before they become embedded into our daily and working lives. It also echoes a call from Law and Urry (2004) for social science to "interfere in the realities, to make a difference, to engage in an ontological politics, and to help shape new realities" (p. 404). Consequently, we should no longer simply view technology as a black box shaping the trajectory of society but rather a component having varying degrees of influence, or not, in time and space. It is imperative that we no longer relinquish this important research space to developers and engineers but seek to engage with these other disciplines to find a healthy and accommodating fit and understanding for technology within society.
Significant initial efforts to promote telework in Ireland at the beginning of the century ended abruptly and, as this author maintains, proved to be ineffectual in the long run. Some of the blame for the lack of success in implementation can be placed on the lack of adequate research into significant social components that make up the practice of telework, including Irish employers unwillingness to support this technology-aided way of working (Hynes, forthcoming) . Whilst significant importance was placed on economic issues and the consequence of telework for the development of a 'smart economy', little in the way of the social and domestic issues involved were discussed or considered. Indeed, national and regional telework policy resided firmly within a sphere of a laissez-faire attitude among government and other decision-makers, effectively giving employers' undisputed power when it came to the introduction and recognition of such work practices. As many were unaware, or indeed unconvinced, of the benefits that can accrue from telework the practice principally became the providence of a handful of organisations, generally within the Civil Service and technology industries.
Telework in Ireland
Much of the initial pioneering work in developing telework frameworks and schemes within the European Community took place in the peripheral countries and regions of Europe, including Ireland. The expectation was that more dispersed populations with significant distance and location barriers to overcome would benefit most from individuals working from home. Results from early research were largely mixed and inconclusive (see ECaTT, 2000; SusTel, 2003) and point to inconsistencies particularly in the Irish case:
"While there has been stronger growth in Scandinavian countries, further west development has been slow by European standards. Ireland has been to some extent a puzzle. Despite energetic early work by telework pioneers, and Ireland's developing reputation as a place for high-tech investment, progress has been below the European average" (Lake, 2009, p. 1) .
Similar results were found in the standard Eurobarometer survey (European Commission, 2001 ). This showed regular telework in Ireland at just 2.4 per cent of the adult workforce, and occasional teleworkers at 6.1 per cent. European averages, by contrast, were 5 per cent for regular and 6.6 per cent for occasional teleworkers. More recent data on telework in Ireland was published in February 2003 by the Central Statistics Office in Cork (CSO, 2003) . Detailed questions were added to the Quarterly National Household Survey (QNHS) to determine levels of home-based workers outside of the large agricultural sector, teleworkers being the most significant constituent. The summarised data confirmed there were 59,200 teleworkers in Ireland, representing just 3.5 per cent of the workforce, with approximately 38 per cent of these workers residing in the Dublin region. This raises interesting questions about the difficulty with developing and implementing telework in Ireland.
There is no employment (or other) legislation dealing specifically with the subject of telework or the status of teleworkers at present on the statute books in Ireland.
When the European Framework Agreement on Telework (Europa, 2002) was concluded, the majority of countries elected to implement the agreement through bipartite collective agreements. Ireland, however, elected implementation through soft law 1 mechanisms giving employers an effective veto over any telework proposal or request. Adam and Crossan (2001) maintained that where telework existed it had been implemented in an ad-hoc manner and was largely employee-driven. Telework was not actively encouraged and management commitment was virtually non-existent. As a result, the necessary support was not forthcoming and the practice of telework was not seen as a priority within the organisations sampled. It appeared Irish managers were not yet convinced of the benefits inherent in the concept of telework, or they were uncertain whether the benefits were worth the risks resulting from the introduction of this new method of (re)organising work.
The efforts, in respect of telework, by policy and decision-makers in Ireland can largely be characterised as bridging an informational gap which existed at the turn of the century. While some clarification in respect of the tax implications was provided by the Revenue Commissioners (Revenue, 2001), overall strategies and policy to promote and develop telework in the country could be described as improvised. No evidence is available that would indicate a willingness to research or better understand the often complex social, personal, and political issues involved when adopting this way of working. Even today, telework remains largely unexplored as a tool for economic and social development, and environmental protection. Indeed, much of the early enthusiasm shown at governmental level has long since faded in an atmosphere of ambiguity and uncertainty, along with outdated or shut-down web portals, action groups, and reports 1 . Consequently, a considerable gap in knowledge currently exists that needs to be bridged.
Given the plethora of technological developments since many of these original studies and reports were commissioned, a fresh approach to the subject of telework is essential. However, before any strategy for promotion and implementation can be developed it is imperative to define and critically test the credentials of telework as a virtual mobility tool that has the potential to reduce the consumption of distance. Telework promises some direct savings by eliminating the daily commute and various auxiliary savings in utilities and building expenditure. But does working from home actually reduce or increase a person's carbon footprint? Whilst it has been strongly promoted in Ireland as an economic instrument and given little attention as a virtual mobility tool (Callanan, 1999; e-Work Action Forum, 2003; Irish DoETE, 2001) , is telework an effective tool for reducing environmentally harmful work-related mobility or does it simply shift any environmental impacts (and their costs) from the worksite to home?
Our understanding of the overall implications of telework in terms of consumption is limited. Telework is frequently promoted on environmental grounds because of its potential to suppress or eliminate certain mobility, but many studies have this single issue focus (Andrey, Burns, & Doherty, 2004; Atkyns, Blazek, & Roitz, 2002; Nelson, Safirova, & Walls, 2007) and there is no universally accepted method for assessing the implications for sustainability of individuals teleworking (Devuyst & Van Volsems, 2001) . Much of what 1. It is difficult to get current information on telework in Ireland as many of the associated research websites and information portals have been closed since the early part of the decade. In addition, much of the early research relied heavily on EU funding, which was short-term in nature. There are currently no longitudinal studies or on-going research in this area, to this author's knowledge.
exists on the issue at present is excessively optimistic, lacking any real critical investigation or analysis of the practice. Although of an often complex nature, telework needs a wider framework to provide a clearer understanding of the broader implications of its sustainability merits. A teleworker, for instance, may need to consume more heat and energy at home if their house would otherwise have been unoccupied when they were at work, though the extent to which home energy use is offset by decreased workplace energy consumption has also not been sufficiently determined (Hopkinson & James, 2003; Kitou & Horvath, 2003) . Many family homes may still have occupants whilst one or more adults go out to work, so the change to telework may not be so noticeable with regards to energy consumption. More importantly, the consequences of telework for general consumption behaviour and waste generation have not, todate, been comprehensively accounted for. Moos, Andrey, and Johnson (2006) used an ecological-footprint approach to assessing the overall sustainability of telework, and their research moved beyond single-issue studies and singledata analysis. They provided an exploratory investigation and suggested the assumed benefits of telework for society at large must be more carefully examined to "avoid promoting telework's ostensible tendency to reduce air pollution only to find that other harmful effects offset these gains" (Moos et al., 2006, p. 12) . This research will complement this particular body of knowledge by using a self-assessment approach to measure impacts using Ecological Footprinting to ascertain the environmental impact of telework in Ireland.
What is ecological footprinting and could it be useful in assessing the environmental impacts of telework? Wackernagel and Rees (1996) describe ecological footprinting analysis as an accounting tool that enables us "to estimate the resource consumption and waste assimilation requirements of a defined human population or economy in terms of a corresponding productive land area" (p. 9). It has been widely acclaimed for presenting current total human resource use in a manner that communicates easily to most people, but there is some concern when these calculations are used in interpreting it as an indicator of something else. While some argue in favour of its use for policy decision-making in the context of sustainability (Collins, Flynn, Wiedmann, & Barrett, 2006; Wackernagel & Silemtein, 2000) others see a much more limited role for ecological footprinting (Ayres, 2000; Fiala, 2008) . Although research using the application of ecological footprinting on its utility as a policy tool is largely applied at a national level with some success (Monfreda, Wackernagel, & Deumling, 2004; Wackernagel et al., 1999) , some research has applied it at a regional and city level (Barrett, 2001; . In the context of this particular research we will consider a meso-level investigation using ecological footprinting analysis at an organisational level.
3.
The case study
The purpose of this case study, which took place in March 2012, was to examine the assumed environmental impacts of a person's decision to telework. The empirical evidence was gathered from a multinational company which operates from eight separate locations across Ireland, and which embraced a flexible working culture as an affirmative option for organisational change over the past number of years
1
. The organisation has a diverse workforce of management, sales, administration, technology personnel, and manufacturing workers, and their headquarters in Ireland is located in the Dublin West region. Many of the worksites across the country focus principally on manufacturing and would have difficulty implementing telework on a large scale, but the Dublin headquarters actively promotes and encourages the practice as a legitimate and progressive method of working.
As one of the foremost companies in the country with an established flexible working and telework program, the organisation was deemed the most appropriate for this particular research. The number of potential teleworkers at the Dublin site was calculated at 114 2 and a personalised email was send to each of these employees and managers inviting them to participate in the research, beginning with answering a carefully structured online questionnaire 1. The organisation involved requested to remain anonymous for this particular study.
2. This figure of potential teleworkers was provided by the Human Resources Manager. using the Limesurvey software. 53 individuals took part, a response rate of just over 46 per cent. The research relied on self-reflection and self-assessment to estimate the impact of telework on a person's carbon footprint when they worked from home, focussing on six key areas of household consumption: food, energy, travel, goods 1 water and waste. This data constitutes a discursive framework of the assumed environmental impact of teleworkers rather than actual measurement, and thus has obvious limitations in the context of comprehensive assertions and conclusions. The respondents were asked to consider their consumption requirements on days they teleworked, and contrast these needs with days where they commuted to their centrally-located office. In addition, five 2 respondents were selected at random and interviewed to allow for more in-depth analysis of telework in general, and issues of sustainability and environmental concerns interconnected with this method of working.
Results

Figure 1. Food and energy consumption
1. Goods, in this instance, refer to new equipment, furniture, clothing or other items that may need to be purchased by teleworkers other than foodstuffs.
2. The number of interviewees was agreed with the organisation beforehand in an attempt to minimise disruption as the company was actively involved in other areas of research. The interviews were carried out over distance with the individuals from their homes in an informal manner using a teleconferencing facility, and all interviews were recorded and consent obtained. Contrasting the figures for respondents who agreed and strongly agreed with those who disagreed and strongly disagreed, and eliminating the undecided, the reported changes in impact are listed in Table 1 below. The issue of overall environmental concern and the need to reduce the consequence of transport's negative impact on the environment was explored with the five interviewees. This concern was often an incidental consideration in their choice to telework, but many felt satisfied that such a decision reduced their overall commuting impact:
Teleworker A1: [Environmental concerns] wouldn't have been the biggest reason but it would have been a concern yes, and because we have the one car it is great that it cuts down our commute -(female, employee, aged 30-35).
Teleworker A2: I live about thirty minutes away but I do car share anyway so between the two of us we usually sort of agree, and particularly these days [reference to the current economic situation in the country], the other thing is it's half an hour or an hour depending on the traffic out of your day at both ends so from that point of view it's a sort of double bonus -(male, management, aged 55-60).
Teleworker A3: It's probably not so much environmental it's probably more personal from the point of view of getting a bit more time back at home because I spend so much time on the road… I was involved in a big project with one of my colleagues over in Sligo and we had been meeting up halfway so I'd drive an hour each way but because of the snows [last year] we couldn't do that so we sat down and we called up each other and sat down with our laptops and our docking stations and in our various offices on either side of the country and we both said at the end of that we got more done that day working over the telephone and on our laptops you know spatially separated than we had done anywhere because straight away we were saving ourselves two hours travelling time and we were in environments that were a lot more conducive to work rather than sitting in a pub and obviously it's a lot more private as well and we found there were no issues at all so that worked out really really well -(male, employee, aged 35-40).
Teleworker A5: …not really no it's more social kind of reasons in terms of, what would you say, its more work/life balance -(female, employee, aged 35-40).
When asked if they considered telework had increased their overall expenditure at home, such as electricity, heating, and energy costs, the responses were largely similar, with most respondents attributing any increase in their bills to other issues such as the economic downturn in the country, or exceptional weather events:
Teleworker A1: I mean our bills haven't gone up dramatically or anything like that, I did ask my husband about it and I tend not to turn on the lights so there's not much electricity being used, you know the kettle does go on for a cup of tea now and again that's about it but the heating bill probably did go up but ever so slightly nothing that my husband told me he could notice -(female, employee, aged 30-35).
Teleworker A2: I would say anything that I have noticed would be offset by the fact that I'm not having to take an hour's car journey which probably costs a good couple of litres [of petrol] anyway -(male, management, aged 55-60).
Teleworker A4: I'm not sure what I save on petrol costs verses the additional power requirements in the house but it's probably not much but yea it's a contribution towards not being part of the drain on the environment as well I guess -(male, aged 30-35).
Teleworker A5: When you just telework infrequently I think the benefits cover the costs -(female, employee, aged 35-40).
Discussion and conclusions
Before the practice of telework can be endorsed as an instrument for encouraging a positive approach to the sustainable consumption of distance, it is crucial that we have a more robust understanding of the true social and environmental implications of individuals working from home. This particular body of research is a movement towards a better understanding of how teleworkers evaluate themselves and their impact on the environment overall and is not simply confined to the context of travel and their daily commute. Whilst it can be argued that the findings presented here are merely suggestive, given the size of the sample, it is nevertheless an important initial step in a necessary investigation process.
The single-focused nature of many previous studies of telework has led to a frequently simplistic consideration of complex social and environmental interactions, and this particular study widens the boundaries of investigation of telework to provide a more representative and realistic conception of working from home. But this is a tentative preliminary step in any such research and there are limitations to this particular body of research. The possibility of a value-action gap in individual's self-reporting their consumption patterns is ever present, and this study is confined to a single employer who have adopted a philosophy of supporting flexible working arrangements. This particular organisation may not be representative of employers in general in Ireland, and the low number of participants may not be reflective of teleworkers overall.
With the limited number of teleworkers currently operating in Ireland and the complexity involved in getting these often mobile workers to engage with researchers there is a need for better approaches to future research on the subject. It is also paramount for future research to continue to focus on managers' and employers' views of teleworking. Notwithstanding this, the concept employed in this study sets about broadening the investigation framework into telework and seeks to provide a platform for further studies in this area and should be viewed thus.
Finally, there is a need to develop enriched methodologies and indicators that can better capture the complex nature of telework, including its impact on the environment. Longitudinal research work combining time-use of material consumption data would be particularly useful in this respect. Notwithstanding some of its obvious limitations, research presented in this chapter offers a preliminary step towards understanding the multifaceted social, political, economic, and environmental issues surrounding the practice of telework in Ireland. Further sociological perspectives will be critical in re-visiting many of the social issues involved, and exploring telework for its potential as a tool for greater sustainability and enhanced resource-efficiency.
